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mmmmmi 
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mmmammmmt, 

mum i & .t 2 <^m»«M£ *u *atstt«r« o tx.^ Mism^tt 

[1*^9 3 if ^8 nifi«<7)^-r < >^s-^f§^mi^cio^-c, 
itria^ i oa^^{±ftmfiS^^-e* ^ , fulfil 2 om^fjuii&mftffi^-c 

mf^^^-t^mmmw^h^ , so, Melt 2 ornate, mmm.mmj} 

itmrn i o 3 xum^vr- ? x mm-tz r- ^Mtehj 
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[00013 

[0 0 0 23 

-kLTiSfK MxJ2\ DRAM (Dynamic Random Access Memory) ^£>#3*#ffi 

m%fa±2-&%iftii£. v^t-a<7)14^^[p]±^-^^> ^t^i^^ti^fi 

[0 0 0 33 

^{TOC 09*.**, DRAM^O^fSlt^Mt^n-fey-^i:^ (LSIffl) 

[0 0 0 43 
[0 0 0 53 
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#$I 2003-020817 ^- v : 4/ 

ls i m^m-^mmzmmit-f&Kii, mhiix^^m^-^nLx^mmm" 
jEm% 9 * \ y rxmit-tz (-r- 9 o^tti^ x mmzn^ ) c t ^mxh 

ho Vt^, Z\(D&ntzl£Mtii9 4 \y 9*(T)9Uy ? (f*]g|^n-y^) 

&7t:*Mc, 'Jf M^-"7°M(7)^ n y 9§£t£®l% (mm%c9 4 < > f\% ^tkmffi 

) zm^fz9 n - y tmitm&im^m mz^mrtz^&tmhtix^^o 

•y ? h n -y ^ tcofitlJtie^tf ^^IJtfcllIji&^^^^n^ («iif, 

i & «t Wi^m 2 #bs) o 

[0 0 0 6] 

h 0 mi Kjs^-C, #re.flHf- i o 1 (if- ^t^tbfij^lell^, 1 0 2 nmt&tfilti 
: fcffi'f , ^L-c, 1 o 4fi{mtti£liJi&£^L-cv>& 0 tfc 

, »fDILIif-^A^7^>, DOLiif-^^7^f/', DCLfir* 

BCLIiMifflffl?o-^7'f^ LT> F 

[0 0 0 73 

HI K^Sft&J:?^ ^lf[Hi& (^n-y^iTcETO ti, 9 4 \ yy*m^%k 

tt£ft£«55-*5 J: -cm* (WS) <z>iItc#SLfcfitfiO* n y 9 

(CLKd, CLKb) £#§£U f-^ffiffl^D7^CLKd«rf-^ttt 
¥IJte[§]S& 1 0 1 K-§fep&-ra ggffcj&tfctllffi ^ 7 ^CLKb £^fL£&m 

*ij7£ius& i o 2 tc^-r^ 0 

[0 0 0 83 

<F>mt&*tk\&~rz>tzib<D9 j \ yrm^x&ho f-»?n^ 
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[0 0 0 9] 

fi+gjrk^mj^ i 0 4it \i3ZtLtz7'-?ikmnfcm& i o i ^<t o^ft^** 
* (mm) -tho 

[ooioj 

> t ^-ft^wfijjeiBiK i o 2 it 9 j 5 > rm^zkSLmib i o 3 ott^-c^ 

&IE'fL&lfcffiffi* n 7 ? C L K b C&^VTA^lf^^t££$iffi1-<g>o 
[00113 

{iffljt^mift io4ii, r-?femm®& i o i nmjjtmit&mmmfe® 

m 1 0 2<DthtltiitmL, 9 4 5 >^S^- (f-?M^7 * C LK d*3 
0 3 i:ffl*tio $^>t:, ? >f < > ^fit ^f&£!3i& I0 3li, fi+aJt^cH]]f& l 0 

CLKd, cLKb) &£ifeffiipj£igi& ( i o i , 10 2) tcm^-t^o 

[0 0 123 

ik£M&m ^D^CLKb (CLKbl-CL Kb4) ^x-^m^mt^M^z 
iR^1"*o A^Mf-^l tf-v M:^LT9 0° <DUffim<D$>2> T- 9^m 

ffl^'^CLKd (CLKdl-CLKd4) it, & 

•3 , jeh* ^ w ^ > rxm-si-vwtkzfi oz\t &x # & o 

[0 0 133 

t 94 vm^tkmn&'&m t%& 0 tuy? '&jtm& ( * 
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mm 2 0 0 3 - 0 2 0 8 1 7 ^- V : 6/ 

[0 0 14] 

02 (±m i ^lims&n&it&^o?^ ? >^s-5H§£hj)e& 1 o 

■f 4^:i60S[Bia-C**o 12 13^T, m<?M^ 1 0 3 a {i{£*B£-J&HIS& (f£ 
fflS , 103bllfr>7^-7tD^S (D/A3>A-^) , 

^LT, 1 0 3 c l±J<MBEII&£:jFL-Cv>ao 
[0 0 15] 

f£*B£-J&IIIi& 1 0 3 ati> fOxJ^ IM*n«y 9 {mw9uy?) 0 0, 0 0 
X, 0 1, ^1X, f^:, D/A3>A-^103bOtU^t:§ttIRoT, I 
(D/A3>ys-^ ! o 3 b W S * n y ^ H^-x. & - t \z£ 

»k M*^ 7 ?<D*m<7)iiLffi*mi-&ftti?v v 9 e (ex) ifijiini 

Kl0 3cS:^LtHi^tSo Ggffi ? n y ? i±, ffljftSc**^ L < ffiffl** 

HVHI 9 0° * n -y ? -e* *) , ^o-^^OIi^n-^^OX tftfflrt 5 1 

80° >K ttz, 9X2 y 9 <f> H$9X2 y 9 $ IX tm$tf 18 0° I4'ot 

[0 0 163 

1-&fc*>, El 2 i;^$ti^> x n iz, iM^mi® i03ai±, mm9 o y ? ^ 

0, j!0X, 0 1, 0 1 X ^ A7J 1 1 S 4 ooii^ h 7 > y ^ ^ 1 3 3, 13 
4 , <£T <vmmM F7> * Kfcj- LT&iiKKtf t>*L^HW h 7 > * 1 3 

1, 13 2, *J«fct>\ #MSft*t h 9 9 liZ^rti^timrtbti^ D/A3>;t 

-^103 bom^tos^r^^ r xniM<nm&$iitz-&xm.&ttii*i : f inrn. 

«F7>y^M 3 6 ( 1 3 5) ^fitv^o MftdT>-7° (&Wl\2) 

F7>yx^) ziMti&mmommzti- v^7x mtM h 9 > y * * 1 3 6 (i 

, 1 0 3 bcottj^ia 0«v£^ ? flJ^$a^ f7>y^M3 5 

[0 0 173 
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mm 2 0 0 3 - 0 2 0 8 1 7 ^- v I 7/ 

£<btc, f£f§£-j£l]j& 1 0 3 alZ&^X, mffltu y? f 0, ^0X, <f> I , 
j> 1 X (2o(7)fit@<7)^|)!,^^D y ^) ^m^£#ttT/£L^;b£;fi7^ i# 
iJiimffS 10 3c itc±^ n -7 ^(D^ft:^^ <fc ^ tc&oT 

v>& 0 ±*EL£J: n iz, V/A^>^-9 1 0 3 b(i, f£tgitge[Ili& 1 0 

«fcft TO^-W S £ 1" & o 
[0 0 183 

fifB^nn® 1 o 3 a<nm\tWM*7T^i><Dx~hz> 0 

[0 0 19] 

El 3 H7F£ft & H2<7)?-f5 >^I-^-^IUi^m: 0 . ^ 0 = s i n 

(t) , ^ 1 = c o s (t) tir&t, $lx_f£\ <f> 0 [Z ( 1 - x) c9M«Mftt^ 
£*U j5 li: (x) ^m<MW^2tiT, fiffi^^tL^jf-^- (tb^n 

y ^ ) 0 (i, 0 = (1-x) - sin (t) + x • c o s (t) t^ho 
[0 0 2 03 

nm= ow-&<D $ o, $ \tfm&m\zmtLx\;^z>t-tz>t^ ^o = 

T, 0 1 = T- 1 £ & »K ffl;fr* n * 0 fi, 0 = ( 1 - x) • T + x • (T- 
1) =T-xt%& 0 Ztilt, M^#tt»x *m&M!<Z^i\:mttil£^ 

y ? e (D&fflkuwiMiizmt-f&ztZTjiLx^&o i-&=b*>, mmm^ <f> 0 & 
&zf <f> i nittTfi^ i - xiDct^x^m^'fttt^^f ^ 

[0 0 2 1 3 

, 4-wa yX2lW^f > ? - 'J - 7lUj& £ L/c & 0-e&& 0 E]4tc£ 

v^T , mZM^ 111-114 lif*- ^^m^-- 7K 12 1-12 4 l±g?ftj& 
t^ttUL- y h , 1 0 3 (± ^ 5 > -*§-#&4i[I1j^ fit, 10 4 ti^irt^H] 

[0 0 2 2] 
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114 «t ^ $«laltt(i, ^^^^itM@Kl0 3[:*tLT 

2||(7)ii^n7^ (,10, ^0X; jil, ?S IX) ^4fiffiOAMf (M 

m j %<7>mfrtt£mzmfr&£ twins u m^ofitn^SL^fiffl^^ny ^ (c 

L K d , CLKb) mUv^ 0 
[0 0 2 33 

?n^CLKd(i, t*- ^IfettiJX- -7 h (t*- ^^m*iJ5clSlK) 111-1 
?1&to3.=.y Y Wmm^rC LKdl, C L Kd2, C L Kd3, C L Kd4lC J; ») #J&£ 
[0 0 2 43 

? n 7 ^ C L K b li, *^tB^-- y h (^L*^tb#iJ3elHlK) 12 1-1 
2 4l l Z-5-x.t>tl2>i><7)X\ #UxJi\ Zti<Fti9 0° OtfcffiUfc^a 4 o<T>mt 
^ffiJ.- y HW«HB-^C L Kbl, C L Kb2, C L Kb3, C L Kb4tc «fc l) f#J&£ 
*L& 0 ^T'-^^m^- y hWJftHa-^-CLKdl, C L Kd2, C L Kd3, C 

LKd4£#^b5t£W^L-y MjflJfHf-^C LKbl, C L Kb2, C L Kb3, CLK 
b4<h(i, -€-n-rtL4 5° 0&ffii4*Ltv^o 
[0 0 2 5J 

^t, 0dx.WN A^f-^7^>DI LC^LT2. 5G [bps] <OjIg 
"C 7"' * ZtlZ> ^rT-ttfiiti^-y M 1 1-1 1 4&£Zmit* 
tfetfiJL-y h 1 2 1 - 1 2 4 (i, 2 5MH z^ny^N >^-'J 

[0 0 2 63 

x-^^tB-3-- y h 1 1 1 - 1 1 4 (i, MxJi\ *rti-?ti6 2 5MH z n 
y* (r'-^ttffiJL-^ htlJI^ffl^-CLKdl, CLKd2, C L Kd3, C L Kd4) 

•y h 1 1 1 - 1 1 4«li, fi+Sitic®^ 1 0 4 K tl&o 
[0 0 2 73 
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mm~, mit£M&3-~ y H21-124li, WHS. Zti*?tL6 2 5MH 

z <D?uy? (mitfitem*-- y h mwm^c l km, c l 02, c l Kb3, c 

L Kb4) K J: 0 IIEKf $ *l. XJj'T — 9 y ^ >D I l t;f&ln $ frfc A77^Ii#<7)■7 J '— 
[0 0 2 83 

fi:*iJttS!lsJK 1 0 4U\ A;fc£*ut^-*tfcfch.3.-y Ml 1-1 1 4i3<tt>* 
^fbSf&m^- y M21-124 comTj fcJttfc&S LT , "7 -r - K/<? ? 9 4 
>FLHLT7^-Ka'7^^H^ ^-^IS^IhIK 1 0 3 ( "7 

[0 0 2 93 

1 ICistt^-r'-^^mflJ^HlS&l 0 1 Cftlt$Wf-^[HI?n7 ?CLK 
d i3 J: t^fb5#tti*!J5£IIll& 1 0 2 Ic^^n^^L^tBffl ^n-y^CLKb 
<DfoW%%, #v>(4, 04 Hi3ttS#T'-^tfettl^-'y f> 1 1 1-1 1 4 
$ -f - * IfttB jl- * h $IIMf^rC L Kdl - C L Kd4& «£ D^^t^m^- 

n 2 i ~ i 2 4 tc^^n^^fL^ttm^- y vmwm-wc l kw-c l k 

mffl^n-y^CLKd (C L Kdl — C L Kd4) mt^Mmm ? n y ^ C L K b 
(C L Kbl-C L Kb4) tit, XJjit^'Vfcm&feO 1 If ? h KM LT 9 0° O 

o 

[0 0 3 03 

fc*5, El 5 mZM^C L Kd-Olfi, x*- ^^tti^lJ^Hlj^ 10 1 (# 

^<7)T-*-^^m^---7 h :^Jx.(i\ T--?f£tf}JZ^ y hill) K&#&$*L*7* 
-^M^7KLKd (r'-^^ffiJL-y YUmt^C L Kdl) Offifctf) 
lfc*>±3&*») * >f 5 >^£^U CLKd-02(i. %:<fi>T- ^^tBffl * n y ? 

CLKd (r-^tffi^7 fWif CLKdl) Oi*>±^ «9 * >f 5 > ^"C L 
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Kd-01<7)ii:f£<7)3L*>±rt s l9 94 X >^^Uv^ 0 ££>(c, #BS^f#CLKb- 
Olfi, ^fL^ttifiJ^[HK& 1 0 2 (^LSfttti-^-'y h 1 2 1) M£t|S£*i£f£ 
fb^ttffi^Oy^CLKb h©lf«^C LKbl) iCfc^T 

> x - ^^t±5ffl ^o^CLKd (r-- ^ttm^-^- 7 h MMim L Kdl) Oi 
*>±/6 ? 0 5 >^'C LKd-01i3J:^C LKd-02<Dffl<DALt>±tft) 9 4 X 

[0 0 3 1] 

wmxm 1 3 

#11 2002-25724-^- 
[#l^C«2j 

# W 2002-314516 
[0 0 3 2 J 

M2 &£Z/m3 ZmZLXmWLfzXn lfrj£L7Mi*@'^£[I]S& 103aC 
<f>0=T, 0 1=T-1 (?50, ^ 1 &W.m<)^%citLX^*2>) t~$h 

[0 0 3 3] 

mm F7>y^M 3 3, 1 3 41: X Z>m))T > 7°7fcKxm\tt h <£ ^ 
tc^oTio 19, Mffi ^7>yXM3 1, 13 2 KmSfcfcSfc-J- - t X*&t) 9 n 

9 {m^mt^rd, ex) zmtj-rz x c^oti^o &t)9u 

■y^0 (0X) ftO^nt^iJ, ®|x.(£\ ^oiiO 
[0 0 3 43 

£1\ tByt»mi± (^'ff-^omii) <7)P$T(i, A^Jh7/y'x^ 13 3 (13 
4 ) rt^ y U M<MW $ 1 3 6 ^llf^f h5> 

M3i (132) txmj±m4T-?z>o m^mm^n-a. 
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A^b7>y^M 3 3 ( 1 3 4) ^ 7 U fi-Mttf £ tiTtm^ 1 3 6 t M 
< , f7>y^M3 1 (13 2) <7)J#o-f > tf- ^ > X£ J; 

[0 0 3 5] 

[0 0 3 63 
[0 0 3 7] 

[if.® * & tz tf><o^m 

^*»jEi-&*JEEl^^1*jEiaKt ! Srlltx.&c: t*!&ffi:t-f2>?-( < y?\%^%& 
[0 0 3 8] 

£*l£ 0 c^-e, tu ytm^Zimm*, m^m^&m&xtim^*^ 
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&Wffil^;MiiIEia(&fc zmz.&o 

[0 0 3 9] 

fl^C SOIi^ffffitl^ 3 1-34 {tfLWmWSa^m&t. 3 5 ti«ff U 
^^ffijE(HS&, f U, 3 6 t±^y- KNcs tc^f^^ 
i^Ui/^o 0 6 WllftiSliv K<d&£>£tf Ltv^^ 

[0 0 4 0] 

) Bi 2 tc^i-«<7)^-r ^ >^m^^m&t\ o 3 tcfeitseffl^niKi 
o 3 a K^ms-** # o, $5 ox, ^ i x^-e 

ti?fi&&z*itzw&<onMmmB%mi&3\, 32, 33, 34, axx/, m 

]£l"<)VffijE®&3 5 Sr«x.-CV^ 0 0, 0 1, ^0X, 0 1 X 

11, fltfBjranK 9 0 ° ^&£izgffl*n-y ?-e£>«K #iJx.i£. ^ n y ^ o 

(±0° <7){£*B, ?u y tm^t 1 f±9 0° OfttB, ^n^ftji OXlil 8 0 

° <D\im, fit, ^o-^M^ixii2 7o° (DitLm^-t^m^hho 
^Witim^m^m^ s i~3 4kj±, mx.it, m2\z&tfz>v/h^>s< 

-9 103 bOffi*7**I*f^ (WS) *l, ^Xtim^- (E+a^n 

y?<f>0, <f>\, ^0X, 0 1 X) UWt"&fi*fttt* f ff*>tL«5 «t 3 KfeoT>> 

[0 0 4 1] 

#*Si£«tt«!ftlaIK 3 1-34 limm<7>mJ&t $ *l, ^yf3 1 
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1 1 ^Mlim^ (I2©1II) Vsst<7)^nf^^e>tL7ti^3iMm« (H 
2<DmWtm) 3 1 3 £fitx.Ti/>& 0 -^S^#lt$tLfc^<7)m^14^HI]E& 
3 1- 3 4coait/{±^$tL, mi±^^^liIE|lI1^3 5lZ£&nJ±l"<)l<<Dffi]E 

% mm? n y ? j, o, <f>ox, <j>\, </> lxzxijm^t-fz 4-D<Dmitimnw 
^niif&3 1-34 mmhtix^^^, ^m<r>9 j < y vm^^m^ (fM 

[0 0 4 2 3 

#mrL«tt^miilS&3 1 (3 2, 3 3, 3 4) tt, Wilf, AtliE^ <f> 0 (0 

ox, 0i, ji ix) m&u^ou tlj oaf tcti^y- KNcstc[n]^o-cmvrL 

^P±§ttl-r^[S] (IE<75mv«ft) K«£U AMf ^0^1/^^ [HJ 

[0 0 4 3] 

3 1 (3 2-3 4) ^Mii, ^OS^iI1MJ&[Ili& 3 1 
<7)lil?I3 12,31 3 KMLXm&tttflr&Z tX\ #A*ff^-0 0(01, 
0 OX, 0 1 X) Steffi JL-c\ MWlM3 12,31 3 tl^ $ ft Z> W<fi 

m<Dm&z^-rz>mmw j $*£.j&-tz>o zti^zxn, m^m.mn (m^j&m 

J&) 1 0 3 a t Ltli, KNcs-cm<Mtit £ tit2&Wtiim±Vti%m$h 3 

i -3 4otB^m7rdf^ofo^#'btL^o ---e, KNcs-ei#<bft£« 
^(DmtLii\^(Dmz\±±.^\^t^^mmt^^mt^ii^i'C so 

[0 0 4 43 

SflOlO 3 12, 3 13, ife^tc, x-T v*f- (mWMM&^J y^) 3 1 
xmf&ZtiX&t) , itz, WWlM3 12,31 30tH^J^ >^-^ ^x(ii^v^7) 
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[0 0 4 5] 
[0 0 4 63 
[0 0 4 7] 

in 7 ti^n^c^a ? ^ ^ y vm^^m^m i itM^^tro y >? ®& 

[0 0 4 8] 

OS^^yX? (PM0Sh7>yX^) 3 12a, 312b, & J: Xf^ 
^^^lMOSF7>yX^ (NMO S h ^ >vX^) 3 11, 3 13a, 3 1 
3 b, 3 13c £jf itv^ 0 
[0 0 4 9] 

i mmm(v?4 < y ?in^5%£®ffi<7)nmmmjj&®$: 3 1 h^t, n 

MOS h7^y^^3 1 1 Ti^t^^X y ^ K*tic£ L, P MO S h7> vX 
H12a ^P±mMB7t^C^)S U -e Lt, NMOSF7>y'X?3 13a^ 

vddti&m&mM%%vsst<Dmizmq^mmzntzmfcm : ¥-3 5 1*3 <t 0*3 5 2 

KNcs. ^rJ&m^&tlMl 1 - C SO) lz%iMZ HZ> <£ n Hfco 

TV^ 0 0 7 1:^ ^«-^myt/^^^^#(i*B&^tLTV^ 0 

[0 0 5 0] 
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^-v! 15/ 



;:-e, M^iS^r (MM) wsi±, K8M£$ftfc h ?>Z?X9 3 1 3 

9-&$c$ft£ h7>v^^ 3 1 3 bJ3J:t>*3 1 3 a K 3 >^$ns a i 

fc, h 7 > 9 3 1 3 b % : Mti2>W. : Mlt, F7>yX^3 1 2 b^I^ 
^7>y^?312bt*U>h< 7-SM£ft£ F7>yX^3 1 2 a!^7 

-';>^$tL4 0 ;wj:^;lt, m.Mt^- {mm wsKJ:&m.&tttt£ft*: 

Sy«3 1 2 3*3^^3 1 3 a *mtlZ>KW*s Y- Y KflM&Sftfc* n y Z \% 
^ (XUin^r) <j> 0 \Z «t 19 ftW $ ft £ m«L2l§H39&* >f y ^ 3 1 1 Ci «9 $0$P $ ft 

[0 0 5 1 3 

0 8-EI1 0f±IH7O?^ ^^S-f-l&^llIE&Olij^Sr^-t-^^^^llI-e*) 

*k in 8 (±ma£&i±$7%iniR 3 n:i3(uifLiiMx^7f 3 i i, \±tamm 

fflBL 3 1 2 a & «t 3 1 3 a £tk U 0 9 ItXt}^ <f> O&JzZflh 

tiim^r out«^U fit, il0liPMOSh7>y^ 

^jSct^NMO S h ? > VTs ?<7>MiW$ft. ( I D~ VDS#f£) ^Uv>4 0 
[0 0 5 2] 

[3 8 (a) t3£tf®9 tZ7ji2ti2>£ n XtlUm^F (h7>y'X^3 1 loy 
~M F L J W^n-^if (A^Hf-^) 0 O^A^jSft&t, NM 

0Sh7>y^^ (my;tTO^X ^;f) 3 1 1 7 U - Oti««t7 >f 
y^3 1 1 tMn&nmUVddt<nffll<zmirbtifz!±ltimmffiM3 l 2 a£^L 
"CtBMfout (#j£y-KNcs) tcffij^oT (JEo«»fL^r[p]tc) mSfc^Sfcft 

[0 0 5 33 

;;t, f±mmmffiM3 1 2 awmc^u, 1&11113 1 3 a^m 

v*fc»£\ F7>yXH 1 1 h KMV^OV THJ co AytKf j> 0 7&*A*J 

£ft£<h, WtfuWM^k^J 7f31 lri*;j->U Pia5itlg3 12 a, mffl 

wrnxj 7f3i i^j:«iiitt?ii3 1 3 aZjrLxi&m&mmmvssiizfa 
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- KNcs) frhmtim®:^^ 'yf3 1 1 £ =t 3 13aHU, 

mi^o u t tzMtizmmt, etmfflmsfcig 3 i 2 at^i^titt, m^coip] 

MWfcM3 1 3 a ifrLXW&&mM&Vsslz\0lfr'DXffi.iL&Z.tlzt£2> o 
[0 0 5 4] 

31-3 4 e**uf, P±tbMm7«3 1 2 a *5 «t rmaswafcis 3 

1 3 a Wtail?)^t*J I.SIif / - KNcs-CUfcft* C <h Kfc <9 , 

o 

[0 0 5 5] 

«JEl^;WSIE|IJg§3 5Co^t^t^o 
[0 0 5 6] 

£ f\ lllttS^I^ 3 1 4"<7)Sya F7>yxni2a, 3 13a <9# 
tti:ov»r#it4o HI 1 0 H^Sft* «t -? tc, v-*- >f^«i±VDS^ 
*J"f& KW ^WiftlD^tt^ fc*tt*iE*ffi (Vdd) te J: tfl&WtfcmSiW 
S (Vss) Ofif -CMMt -C^tiltt^^? *<Dfz#>, ftffl'&Jfi 

fll fOlffi k^;Ki, F7>yX? ( P MO S F7>yX^3 1 2 a £ <fc 

^NMOS h 7 y VTs *? 3 1 3 a ) Of^Ml^c&£<j£^& lj . t 
, W3SM b 7 > * 3 1 2 a , 3 13a Ofejfn^i*rt-C**Uf £ *^ "C & <t ^-1 

[0 0 5 7] 

%ttm*&ticfrmm& (mi±i^;i4iiE[§]i&3 5) fnats^t^is 0 * 

is, ±2Ui^:, 1£ffi^ififl|-f-omJEU^;ni, «i»b7>v**3 l 2 
a, 3 1 3 aOfi&^0««F«3-C**Ltfir i-efc i^ft, 0ix.ti\ f£&-f&EIl 1 
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[0 0 5 83 

Ell 1 f±EI7 0*>f 3 (t£ffl^lHlK) UiJtt^mEEV^^ 

[0 0 5 9] 

EI11 (a) H^i-mJEU^^ffliElHlK3 5 (±, HI 7 cO«J± l^^ffilEIIJj&K 
*5tt**£inI3R^3 5 1ioJ:O f 3 52 Sr-e-ft-rftTW KIIL/:PMO S h 7 
/yX^i^NMOS h?>i?X?t L/i<>0"C*«J, gill (b) tc^-rm 
JEU^^«jEElft3 5f4, H7 0*ffiU^;u«jEEIKH*i»t*«i3S:^3 5 1 * 
«af£Sfc LjtdOt* *) > fit, Ull (c) K^SJEl^;HfIEIinE&3 5 
(±, m7 (Dm&ls^frnjEM&lz&tf zmjCmi- 3 5 2£m».<i: Ltzi><DV$> 

Z) o 

[0 0 6 03 

Ull (d) U^tttJEE^>HiIEIeI*&3 5 (±, EI 7 OWEE ^^^^ilEIIIJ^§^- 
i3^t&^£fcLif^ ^ •3 5 1 *^>f KftHL^PMOS F7>vX^i Ltzi><DX* 
£>*K fit, [HI 1 (e) K^-r«E^;MfjE@B&3 5(4, EI 7 <7)tE 
^JEia^U*5tt*ffitiL^3 5 2£^-T:*- KHL/:NMOS F7>y'X^ 
fcLt4^e*4o *JEl^;MitIElHlJf&3 5 14, £t&jjS;fc1-& 

[0 0 6 13 

EI l 2 * >f ^ y 7fe J %$k*Lmi$k<n% 2 ^J^^tro ^ * 0 

KEIT-ab (K EI 1 3 J4EI l 2 o^-f < > ^-jf ^f|£|gj&Kj3tt&^te1£i!03llll 

[0 0 6 23 

s& as+i^ius&) (4, ni6 *m%LxmnLtz&m&$Lm&*mMmwLt Ltz 

g&3 1 lc*5»taithaiM*af£«i3 1 2:fc£tt*mifc7Jg12J*&X>f 1 1^ MI*^ 
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AtKt-^ i> o , ^ o x l 7^P±mMmrL^ 3121, 3 1 2 2 & =t <7my»> 

Wm^J (NMOS h7>y'X^) 3 111, 3 1 1 2 <h LTftJ&U P±tb 
3121, 3122^7^7X^3111, 3 1 1 y t<D 

mm.;- yfrhm&ttiiznfzm^zwv&Lxmm^&i&y- kn C s, n cs x 
^(Dmrim^m^m^ 3 1 ^^tt^qg.^Mmy«,3 1 3 ^iw^ 

*U h7>yxnilli3j:[) i '3 11 2 <OV-7(±^ll£M£ti, teMmrL 
U3 1 3 0 ^7>LT©mf5m^Vsst;^^$tiTv^ 0 
[0 0 6 3J 

ei 1 3 ^7rsi-mwLmmnmm^3 nc£>v>-c, sEWam^xtim^ $ otWi^ 

^ THJ -e^f^31<7) A^Jff ^ 0 Xtimwov fLJ o<h§, ^VyX^ 1 
1 1 \$*y LT h =7 >y'X? 3 1 12 £CLT, P±tBS!i«?»> 3 1 2 

1^^(73 1 2 2<7)lIii:WLT, n#&M«?rL^3 1 3 OOlSf^T^i < ( 
2fSHJ£U) &&<fc^CLT£;< fc, M&L£H8 (a) tmm^, h 
7>yX? (mvM^J^X-f y^-) 3 112*** 7 U i^lW^^f-yf 
3 112 tffi*ffim«i»VddtOW»i|S:»t^^7tl!ttBM*a£aS3 l 2 2 ^Lt 

0 f fc, m& L 7tm 8 ( b ) £ RltfcK, F7>yX^ (Ili^^X >f y ^) 3 

1 1 1 t) ? * > U P±tBM*»fL^ 3 12 1, m^ra^x ^f7f 3 1 1 lis J: xm. 

&mwmm3 1 3 o^^Ln&mfim^vsstcfpj^orm^^Ln^o ^tit 

»i:, iiM?ou t (-g-J&y- KNcs) ^^mr«^UfeX-r y^-3 1 1 1 *3 «t 

) WnLff : jnLtl-2>o 
[0 0 6 43 

&ib\ m£E^^^ffljEiaK3 5 a&£Z/3 5 b fi> EI7 33=fctmi 1 1 (a) - 

mil (e) izntLfz&m&mf&zzn^ftmm-rzzttf-c&Zo 

[0 0 6 53 

in 1 4 i±#s&9§k^* * * ^ > y'm^^.m^m 3 mwt^trn y * @ 
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[0 0 6 63 

in 1 4 t m 6 1 <Dit$ifr bmbfrttzn n> 3 n»do ? 5 y 
mm&mmm iu m6(DW : Mmmj)&®&3 1 (32-34) n&tt 

£S}/ffrlMi&II]i&3 1 1 PMO S h 9 > 7 3 11 a^i^'NMO S h 
7>y'X^3 1 1 b ^tt^>CMO S -f ^^'-^IML^^IiffiStl-o 
[0 0 6 73 

0 1 5 & x x/m 1 6 am 1 4 7 4 < y ?\%^%k*mmz unzmwimmjim 

[0 0 6 83 

Z-?\ mi 5 (a) K^£ft&J:^H, A^yairf- (V ? y 7 3 1 1 a is =fc 
0*3 1 1 boy- h : >^'-^coA^j) Ufg:l^;v [LJ <D7n -y 71g-t (A 
tiit^r) j> O&AtlZtiZ PMO S h 7>y'X? 3 1 1 a t5 ? ^ > LTNMO 
Sh7>y'X^3 11 b^*7 U :^h7 > vX 7 3 11 <DV-X t^m^S 

muv Mt<Dm\z%m htitzvt&mmMjmz 1 2 ^LtaiM?-o u t 

^3 1 2^M7B£tiZ>m.ffitfn±£BiZtiZ>o 
[0 0 6 93 

— *\ b 9 7 3 1 1 a is X If 3 1 1 b<DV- h Cifif fHJ OA^J 

\t?r<f> 0tf\t)ZfoZ>t, PMO S h 7>yX^ 3 1 1 a 7^ "7 LTNMO S b 
7>y'X? 3 1 1 brt ? *>U tii^^o u t KNcs) 7>»MS:S{£m 

«vsst;fS]^oT {%(omf^\^\z) w.&mmffi.M3 1 3-em^^n^sirL^ 

ISv^AitL^o fct, a 1 6 C^^ii^j;? ffitKf-^ (out) (i, ATJ 
if-^- (?5 0) (D^itiz X *)mWi= 0 £>^L^ LT, JEco«yfL77[oHC(iP±mMmijfL 

[0 0 7 03 

9 4 A >7'fi^#§£|I]l&£frc^ (P±tUMm^3 12fei^ 

fjilljll 3 13) o^-c^ ^m^lf - KNcs-et# h nz> z\ t \z 
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wo t tt%ag F7> * ot&tomismiz&tittx < , 4 see 

MIEIUIES3 5 (i, 0 7 *5 «£ tflll 1 1 (a) -HI 1 (e) K^Lfc#|III&«j££ 
[0 0 7 1 3 

[0 0 7 23 

/;^i:isn D -r&t>*>, #*a£«tt«j*iaj» 3 1-3 4 (±, qtmsmsog 

3 12, J^MS^ 3 1 3 is X V s 2 oco -f >/s- * ( h 7 * 3 1 1 a , 

3 1 1 b*5«t^3 1 2 a, 3 12b) £H;L, £ft£«ifal£1£$J&[Hlf&3 1 - 3 
4cotB^J(i, Mt&O^J&y- KNcs, NcsX-C^^n^o iEf^SiJj;^ 
ftMo^-^tc^-^-Slftf^ (*S£tf>St*i) l±_hJELfc»3^iS^i:|SItS|-C*«J 
, £ fc, mffil"*;MfjElBli&3 5 a, 3 5b ^7^^^! 11 (a) -EI 1 1 
(e) lZ7jkLfz&®ffimi&ZmmirZ>Zt&T»&Z>o 
[0 0 7 33 

[0 0 7 43 

, ^Jfiilli&i: Ltti^ntUl), lKri£Lfc01 1 (a) -Bill (e) K?f 

Ltzmmzit^x, ^y-KNcs, Ncsxu&tt&msi/^ (HR^-g^it 

fffiMKSO, CSOXO^lEVm) **»ftH^fao*JEl^^;HC-& 
fr-tfr&C i: **"e # -5 J: -9 C^otv^ 0 
[0 0 7 53 

m 1 8 K^s^a* -5 mjE^^;wiiiEi5iK3 5 (±, mm^&tiL 
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m/±l^;H£1filH]!&3 5 10, &£Z>\ &mmj± V r £ A^ <h i-^MK)±iiliif? ( 

*^T>y) 3 5 2 o z-xmfezn&o mi±w<)^m&3 5 1 o «±> -g- 

^7- KNcsi3 J:^NcsX^^^ti^tm^3 5 11^5^^351 2 
, -ft^jBtf/LfH^ 5 1 1, 3 5 1 2 IZJ: lomXftmZtifzmfeZyi-^Tyy' 
3 5 2 OcoftA^JroT-^-^-?) J: 9 C^ott^o ^7>7°3 5 2 0^) 

jEA^STF-KtilliMEEV rrfXtlZtiZo 
[0 0 7 63 

dT\ 2 0(7)^fjL*T3 5 1 1*5 «t 0*3 5 1 2 <7)3£JfiHi£|SJ— - t iZ 

x *k mi±u^)u^mm^3 5 1 ot±, kncs, ncsx^^^je (m 

tfjO-g-^f-^mtl^ffT-C S O, CSOX^lEVm) *&l)1rZ> Z t \ztz%> 
o LT, ^J&ffi^ttiM^-C S O, CSOXW^illlVmli, ^T>7°3 
5 2 O^fiA^T-^A^tU CO^^ffiVm^iHSJEtcJfc^TliSv^^ 
Kli, *^7>7°3 5 2 0Om#(i{g:^m{£ <h&oT^mffiVm£P£T£-£& 
^ft^KlfpU j&K, ^SffiVm^7n*f£v^£-C(±, ^-^T >7°3 5 2 0co 

'blffVmliSiUlEV r MBJC-f&o *'L>tl±Vmli, mWj^&f&m^ 

[0 0 7 7] 

ti»ll i& £ il ffl i" z> z. t j>*V § £ (7) i± v o t -e & 4- v > 0 
[0 0 7 8] 

[0 0 7 9] 

HI 1 9 til 8 t<7)Jtjgb^BJ3(b^& J: ^ 6 * -i \ >vm^ 

§§^[5]j^<7)«I±lx^;ix^ilEIUi^3 5(i, _LiE L/:H5 \Z$otf %> -r<T > ~? 

3 5 2 O^tB^J^J: 0^7- KNcs, NcsX (^J^f-^tti^T-C S O, CS 
OX) (7)i^^mEEVm^a^$IJ^i-^C0-e(i^ < , il 7 H^i"^4^»iJ<7)S 
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mmi&sQ&®& (31) f,znn^f±mmmm.ms 1 2 izmmmntzm^miEm 
pmo s f7 ^31 4 zmti&m.w.*m&-f2> z\t^um-t^> =t -? 

|0 0 8 03 

i-^^b^, mj±l^JH£*f[I!!&3 5 1 Oii KNcs, NcsX (MKl<^ 

j&M^m^T-c s o, csox) co«t>>L^j±vm^m^-r^^\ -r^^i>«/± 

Vm«mmffi^it^Ti%W#£-^(i, *^T>73 5 2 0 (D^t\m^WML t 
& o TmvjtLlilEffl p M O S f7>y^^3 1 4 h SJ±tH& < & & «, -tiC 

S0XW^lJEVmli±#tS o -^<h§, ff6KlISS3 1 3<7)ttJt 
^Pi*lll?l3 1 2 £ O fc*£#KK!5eLT*5»t»f, mv^MlEffi p MO S F7 

, mv£ffiiEfflpMOS !-7>yX^3 1 4 K«£*l& ^Bf^ti^kWEE 
Vm© < J; ^ ^ H s t i ^ c -f- ^J&m^foti 

so, c s oxnfp'bmjzvmvu^frzmmnizitz&fo-tt&z ttfuim 

[0 0 8 13 

[12 0 * -r 5 > ym^-^ZLmffinm i mM^T^-rru y ? m 

[0 0 8 23 

02 0 tm l 9 fcoJtt8ft*<b 91 «t o *m7MMM<D?4 < yVQfir 

^^m&^n&^^^^m&z 5t±, ±&L^fi6iiMwc&it£^T>-7 o 

3 5 2 OOffi^l?-lili5lfll3 1 2 tC^J^jKtt^mJKIfiE-fflpMOS b9> 
ni4 h t3#^-t-^OT*(±^ < , tMmt?)|3 1 3 Kafc^jKi^t 

itWtiM'EM nMO S^^yX^H oy- h H^j^i"* «t -? C^otv^ 

o 

[0 0 8 33 

&j3, $f 7ll«-eii, *^T>-/3 5 2 0 Office «fc h 
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X^ 5 "nMOS F7>yX? 3 1 5 £ %2><mzfc£X, ^^T>"7 0 3 5 2 0 (DIE 
A^^U«EEl^;l/S£lllI]i&3 5 1 0Otfi;W>Uj£*i, *^T>"/ 
3 5 2 OOftA^S^CIiSilEV r^^tia J: -9 C^oti^ 0 £ <b \,Z 

. *m7mMM^i$, f)6Diaiira3 1 2 cDmm&zw.&mn%iM3 1 3 «t 

*9 i>-k£tf>lzmfcLX&&^ myfuilEffl nMO S Y^yVT,*? 3 1 5CIti^t 
v£^/h^v^tl(i4i^mffiVmC0 1x^^^< , jjfru, ItiiEfflnMOS h v 
>y'X?3 1 5 tC^tL^m?)fL^# \s^miZ&ip^mf±.V m(DW<)Um&< «t 

[0 0 8 4J 

Bi 2 1 \±-*%m\z.%z> 9 4 x y rm-^%3Lm&<7>m s iw^ityo y 9 m 

[0 0 8 53 
[0 0 8 6] 

HI 2 2 «t -) K> 9 miMM<7) ? J 5 ^Ig-SH&Mi&^&wT, 

«JE1x^;1/MjEHU^3 5 l±, p MO S h =7 > y7 * 3 5 0 1 , 3502, nMO 
S h 9 y VTs 9 3 5 0 3 , 3504, 3 5 0 5 , is «t t>\ >f ? 3 5 0 6 £ 

fitx-Tai^^nTv^o i^T% ^pMOS l>7>yX^ 3501, 3502(0 
MPS^-etL-rtLWp 1 , Wp2tU #nMO S h 7>yX ? 3 5 0 

3, 3 5 0 4, 3 5 0 560^"- MPs^-etL-etlWn 1 , Wn2, Wn3it^ 0 
^pMO Sh5>^^ 3 5 0 1, 3502 fc-fft-Tti I 

pi, I p 2 fc L, #nMO S h 7 >v'X? 3 5 0 3, 3504, 350 

5 £ifoh.a«ifc£r-e-*i-e*til n 1 , In 2, I n 3 £-f£ 0 # > #p MO 

Sh7^yX^ 3 5 0 1, 3502 MHii, Wp 1 - 2 XWp 2 <h 

ifc, #nMOSF7Vy^^ 3 5 0 3, 3 5 0 4, 3 5 0 5wr-M|l4, W 
n 1 = Wn 2 =Wn 3 t$*iti/^ 0 
[0 0 8 73 
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112 2 <<z7f;-fm9mm\<v?-( $ >rm^r%£.®&<?>ni±i"<fi>ffiE®9&3 5 

K;fcv*t\ F 7 > v X ^ 3 5 0 5 ^y- f t:I$IEV r M $ ti-& t , 
> vX 9 3 5 0 5 Cmvru I n 3 ^tL^> 0 h y > v X 9 3 5 0 2 tcm&mffiL I 
p 2 <i, h v > vX 9 3 5 0 5 I n 3 £ PI C ( I p 2 = I n 3 ) , 

h 7 > vX 7 3 50 llih7>yX^ 3 5 0 2 i*l^>h^ .go 
N h7>y^^ 3 5 0 1oy-F (®W p 1 fi h 9 > v X ? 3 5 0 2 Y flgW 

p 2 02^^^oTv^7t:i6 N F7>yX^ 3 5 0 1 *IWlIIplli, h 
7>yX? 3 5 0 2 ^rv^tL^m^ I p 2 O 2^ (Ipl = 2XIp2) h 
1"ft;b£>, F7>yX^ 3 5 0 1 ^y£tL^>my)ft I p 1 t±, ^«JEV r \z J; oT 
m^^n-So mmnj±Vr&, Mz.l£, Vdd/2 t Ltt^t^o 

[0 0 8 8J 

ifc, hx>vX* 3 5 0 3&£lf3 5 0 4(2, ^r<7)Y~ V - KNcs 

, ncsx (^Ki<7)^^f-^mA7^c s o, csox) nm^^ti, &f&m^m 

t)tffi : ¥'<7)mMltit)Z$s.ffiLX&t), ^flfW^-CSO, CSOXcoHEEf; 
& CtzMW. I n 1 £ J: V s I n 2 ^ti&o .1 h 7 > vX ^ 3 5 0 3 & J: (7 

3 5 0 4 O K W Xi^&^ti, -1^^ b 7 >vX ? 3 5 0 3 is £Zf3 5 0 4 £ 
^ti^mv)ftc7)fD ( I n 1 + I n 2 ) 7^#£>ti& 0 ^J&lf -^ftTjifsT-C SO, C S 
OX<7)m^tiMI*M^&£-<t^<b h v>vX* 3 5 0 3*5^^3 5 0 4 ^ 
tL^mrL^OfD ( I n 1 + I n 2 ) (i(ii?il:j;tom^<h & ^ , Cl ^mi^fr] ( I n 
1 + In2) li^ifEtitlS^CSO, C S O X'DMS.^X o TMte^ *l& 0 
[0 0 8 9] 

c^j: -9 tc, mmn&v r ^TE^n^ h 7>vx? 3501 ^m^m^i 
P lifcmc^^f^ffi^^cso, c s oxom^mEE^cto-c^^ti^ h 

x>vX^ 3 5 0 3i3<t^3 5 0 4 £v;ftft&mi1t<7)fn (I n 1 + I n 2) ii, 

2 5 0 6 £7>LT«I±l^;i'ffiIE0i£3 5<7)tli^t LTK til £ tu - 
om/±l^^*iIEII]{f&3 5<7)tB^^m^ltt^[HKS (3 1) H^tt^thttlMm 
II 3 1 2 tC3fe£inc!W7tmv«IEffl p MO S h 7 > vX * 3 1 4 <7>r- h Kft 

[0 0 9 03 



ai!E#2 003-3076465 



m% 2003-020817 



^-v: 25/ 



JW^tfUC, #Jx.t£\ I p 1 > I n 1 + I n 2<OB#, -f^^, «^«i±V r > 
^ffMf-CSO, CSOX«^lEVm«i:^,^i|i:ii, mffil^ 

^^HjEifliif&3 5 <Diatimm±^"mj±t^ o > v^yv?.? 3 1 4 ^ti^m 

fl?L(i'h£ < &oT, ^L/SJIVmfiS^mEEV r <7)W^JK:-tt^ J; -? HibfP 
1~&o I p 1< I n 1 + I n 2 <DW, -ft£:f>h, mmUJ±V r<^L€E 

. b9>v*? 3 1 4 £»tL*i (^ot, ^'btl±VmliS>ttEV 

[0 0 9 1 3 

ei 2 3 (i^^n^a * >r * y ^m^-^m^m 1 0 ii^j^/7t7*n * ^ 

[0 0 9 2] 

EI2 3 ti2 2 £OJt^^^& J; ^ 1 OHMW^ 5 
-^^IlI{^tciott^mEV^^IiiE(IIJf&3 5(i, ±j£ L^H 9 HWflco ? 5 > 

$KL£ffi2j) ^«?;tsi4^|pis& (3 i) c^tt^p±ttiMm?rL^3 1 2\zm.mz 

IS:tt7t:my«iEfflpMO S 3 1 4<DY- H:tt|&fl,Wli^<, 

Jg^*T-3 5 0 5 0 8 ^iMt^/- KNcs, NcsX (^J&ff-^iti 

MT-CSO, CSOX) <Dtp^m)±VmZW.mmirZ> X n C^otv^o 
[0 0 9 33 

El 2 4 (i^#&H^H^^> * >T 3 y^m^^M%<DW> 1 1 ^^/Ttrn ? 

hu&eit& ^.025 (im 2 4 tc^-r^ 1 1 mnm<v 9 4 < y ^ja-^-n^niss^ 

tM^f&^-f&^OEl (JiiIis^coDC#t4^^i-|il) ~C&& 0 
[0 0 9 4 J 

si 2 4 j; 0 1 mm\(D9j ^ y^m^-^m^it, 

pa*, if, ttf^L^^i^si^j-^sii^iio^-r ^ yym^ttmffiKttLxt 
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[0 0 9 5] 

<o*&£\ «x.if, m 7 ~m 1 1 zmzLfzm 1 ^jfe^aosiw-e^ 

tfefP^tw*tL(f «tv»<7)T% ^-ogftS(ii^v^ 0 — i2 5 tc^^n-?> J; o \z 
[0 0 9 6 J 

3 7 «-^#ffi|HlK (*SES14«I»iaK 31-34) <^r^-7x^ 
[0 0 9 7] 

3 5 Srft»a^«jSt L£*&£\ £*IEV r fi> JtfHI? OAtf^ Lfcll 
[0 0 9 83 

ei 2 6 it*f£mz&2> 9 4 < y rm-^§kikm&<7)& 1 2 mmm^^-r-xu y ? 
m&m-cb ^ > m 2 7 & x m 2 8 Jim 2 6 K^-tm 1 2%w&\<r>*? <i 5 

#f§£IIIg&<7> S&fE * f^gg -f & # EJ -c * £ o 
[0 0 9 93 

E12 6 tin 2 4 t<D}£mfrbWbfr%£ -9 1 2mmw? 4 $ >^1§ 
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